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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a non-aqueous secondary battery with its superior high current charging/discharging 
characteristics and its more improved charging and discharging cycle characteristics. 

SOLUTION: This non-aqueous secondary battery is made of a sheet-shaped positive pole having at least one layer containing a 
positive pole material being a transition metal compound containing lithium, a sheet-shaped negative pole having at least one 
layer containing a negative pole material capable of storaging and discharging lithium ion, and a non-aqueous electrolyte 
containing lithium salt. In this case, this battery is obtained by applying on an electric collector a divergence liquid consisting of 
permitting a negative pole sheet to diverge the negative pole material in organic solvent and drying it, and lithium ion is 
electrochemically inserted into the negative pole material in advance before assembling the battery and/or in the battery. 
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2.9 . SnSio.o Bao.iO,., , SnS i 0>8 Ms 
9.1 O2.8 » SnS i o.j Ca©., 0,. 8 , SnSi 

O.S Po . 2 Oj . 1 

[0026] Sn,., Mn,. 3 B,., P,.„ Ca,., R 
b,., Oi. S5 . Sn,., Fe,., B,., P,., Ca,.! 
Ftb„., 0 J 9S . Sn,., Pb,., Ca,., P„., O 
Sn,., Mn,., Mg-,., P,. s O,.,,. Sn 
Mn,., Mg,., P,. s 0 3 . JS . Sn,., Pb,., 

ca,., p,. s o,.,,mi>mtfztiz. 

[ 0 0 2 7 ] *§m<DWHtfa x ±tcV£t>)Va¥T 4 Vit 

[0028] i^ttiirit ^SillSi LT^Si* 
&m& 5 °CJ^± 2 0 0 "CWT-C* ZCt AW * V < . *> 
-ofitf&$L& iltB5 0 0 °C&L± 1 5 0 0 'CJUTr* £ 

c i ##* i> < . *>o«iirb$ibi iitHi n#iww± 1 0 

0l^J!2lTr**C£sWff*U». fio, TI^S3iKi 
OTW«^-2°CJi(±l 0 7 T^TT^C 0 

©5 o%j r^jgg ccam) ©8 o%j icm? 
taasitt r^fixsa (°ca^> oso%j *>e> 

SS CCft^) ©50%J icm? Z£X'<DU&t$T<D¥- 

J:u„ gfc-fe^s ^^X7*DH2 v^»y (&#fi^fflJKi 
9 8 7) 2 1 7HfeiS<£>g unft • Ha mm e r - An 
vilS'slapffi' h v^Xj* • ^7X7^ 
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7'U-& • ii-C^J* -melt dra gi£&£©jB 
v 9 1 9 9 1 ) 1 7 2HSeiS<DiJiCJ-'7-ffi. 

[0029] mfntxx&mmms. 0 < imm^mm& 

[0-0 3 0]-*^{CM(,ien5ft©W4©^^1f 
•^XUO. 1 -6 0 umi)mi StSO^T tH" X 

K«4)tt&iT9C 1/1*. MMiOrBUfc 

±ie*SEfiX3nrt#6n/db^9©^^«. mm 
rt&tLTmmte-sy^x^ ( 1 cp) is*^t»«f 

[003 1 ] *^(Dft®t**4-©'; ^9 Aif A1B. 

mux. nrnm^i g^tc*) ^^AiiigTiom 

30 g~2 gA^$ 0 < . 45&C5 Omg~ 1 gA5jff$Ut^ 

[00 3 2] mntt^Wj: <)?0^ffinA&£ OX 
#«cc^|5]3n/c^i5isi4Jtc y ^^A^tti O/c^R 
»A«#@8l-illA $ n/c y ^ -i/ A^£{* i L//c^JS?g 

50 #T-5a5^W, ftffi^- h±T&*-ltfffig©{i^t?J;t,> 
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i>!# £L< {*&ffi^jw»±r * * . * * a (onmm 

W*4^©^<i«iAK:flH>e>ttS y A££f*£ L/c^ 
ISjS© 'J * •> A^Stt. 9 0 %J^±T#>& C L/ 
<. 9 8%Jil±r*^C U< 0 9Kfeli::MR6 10 

W*IX>. y*»>A#fl.<Z>&|R&UTtt. TJU5-^A 

y ^A^iteiUT&jiag©*®^- h 
^©K^li, -frgl.ic}i -5 c <b rt^fife 

efiBm«i<*^lS±fc'j^^A^^io/c^ii 
m*KM-?*>m-&, ?B©/?i?(i5 0um~5 0 0 Mm# 
$f*L<. 5 0-2 5 0 umii^m^^KK £tc, M 

5- 1 0 0 ,uina53 6&Cjl?£l>< . 1 0 - 7 5 ju 

S-5 *3t^i lt*ftW(Dmto<DH£ tA>*EEeeSCG&ih 
mffi^SSU/c^-C*'?. 3. 8-4. 3V<D3tH** 
lhmj5*^f*Ll^BEI5Hr-*-S. x-^>^tti o~ 
7 O'COfflTI B$Rg#>6 6 0 BPIAiWJbO*. 20- 

6 o*c©Pair i 0^-3 o ara^mc^tt x- 

i» ^©HrfeBag&mjEfcJffS I, UffiHK^^If * C <h 
# >; * <t> A©fi®Mf44"^©iSj— &#AK*t LtS^tc 
S?£L<(,>. C<Di#©P38S^EEiUT«l . 5-3. 8 30 
V#»£ 0(,># 1 . 5-3. 5V**3 6«:*?$0<, 

i. 8-3. 2vi)mt,c!ft£Li,K mmm5nK*ft£ 
3cnx»7tfciiir £ * ^ a > ^«x- i> > vmhm. 

A**?*tA>. C©i#CDx-t>>yag«0~8 o*c© 
%S.mv$>K), 1 0-7 O'C^S^Cjff^K, 2 0-6 

^tyfflWB^sw^ -e©±tcii*-r-2)Ci*iy?^A(D 

W*4€:^WLi&^(lfe U< «fi»W<D^*^3 0« 

fi%«T©&©r&s. *iwjKtH»T. nm^-hic 
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1£f4-7-<D$i]£l* 2 . 5fflS%«±. 9 611%«TO» 
<. 1 01ffi%W±. 9 3 ffiffi%JilT^ ! l#(CW$ 0t>. 

©Ksfstt^^tf-sci^a**. ^©i^itct i 

OOPFMtTF. SfiUai^tt©*)©^:*^,, C 

«HF*iJ:9»*U». &T-£ttt)&T£7C^©2 0^c:te 
W&HSttgtfUgiL-ai. 5xio' Q • mVLTtm* 

tmzmi>zztf)itii%LZ>. ctit><Dtmti,xt<*-v— 

IS. Mit«MJ8. ±ttjy8&£©^#UBJ8. Aims, 

0. 0 1 (imtll. 2 0(/m«T* 5 jffSL<, 
0 . 0 2m mfeLh. 1 0 m rnJyT©^** <fc 0 U 
l>. JifBWtiKj^CClS, ^^©^©^^©Sfl^ 

c*a6©tft^i tr^-7a>©gS[^. S i c. ^jbr 

±. i ofgtrrctesifrFgoo. cti6©fflwew. 
m®^*m©isi(»Jtc^sij?r^ or^3 nt 

(c y A^<*i Ltc^m^E.mr^mc^x 

*ar.5o liia^-«+^^->«i»3-S©^)S?g?:m 

mic^mn a? ^fc y ^ •> a«x > y<c j: ^ 
5^7-. R««©^m^©si5^a*a^to-a-4> 

6ti ^ 6. cn6g)l^^Jfi*a^te-tt©«^*^Jl?5 

©a# 3 **wp-r -scitCcfco-cy^^ a©*^— r^ffi 
nA*mm\^*>z>. ^b^^yit-mmiyhimoxm 
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thMg^-tK©^ * - >£ffli>-5 C t h . fcj-fr y =F 
^A^{i»A{ci-jT^(CflF£U\ 7s h?-/^* 
SWfiffiS'- H©**3CtJ:i9ffi£CCja«3ft.z>#. X 
^OlBWif- h)tffii©##©l*;? 0 . 5 

#©gS2»e> 1 mmSr*0. «tC»* L< ttftfii'- h 
Jtffi©*#©fi3*»6 1. 5nBi4rf*S. 0. 5mmJ; 

yi/^BIttc&OJfJiL <&(,». CCTl>^ h?-/ 

5 4 ^'©il 3 i |5j— ©fi 3 r * & C <i 

©;-c £ - > 0 "C <». jg£c. r t » r 4> J; 1 1 **, ^ffl©^ 

[0 0 3 3 ] *^Bg-cffl^?>n-5iES?S^»*'5tHiS 

teZit¥is.zmr>mim-cffl3.Tzct&-cz?>. c© 

{U!WSt/l>. m?U£. PbO, . Fe, O, . Sn 
O, . I n, Oi , ZnO. CtiZVmitmt.C 

tC#*U<tt, SiO, . SnO, . Fe, O, . Zn 
O, PbO, T$>6„ 

C0034] mw&mztitc&mmnviKD&iz. WEm 
Ttsmm^^^fMrnm^tco, 0. i~iom%# 

0. 3~3SS%*i^4>WSbC^ 30 
[00 3 5] S/ciE®rg^K-f>fi®W$4©affl^^ST 

£££#ri*s„ mw:£JiIi&ftf&©aiffl©x 
^*>agmtt* y-7--t>#yT-fe^u>jf 

[0 0 3 6 ] *»W©**«Zl*««Itt. mtt 

<Dmi<,c^?ffim<Di><D&{mmtLTmtf?>ct&v 40 

BI«. H»ttfcRfgf32©#**-;XS?fi©f»»r 

«. mrfeffi4{c > jE«s/-m. ftg^-h2, so'p 
rwfeg 5 ic i r m^tflirciKlft $ rite h ©t? £ . 

[003 7 ] *^©^7k-^m?te^^>iS-reiESB->- 
efflc^enrc^^ (*. &*c^*w*s?g?pj) so 
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6. fr*>\ lE^- h©^l»ci^L/r«. fiH^-hr 

[0 03 8 ] IE®. htt. BiJj$UfciES?£^H 

(* i ^8i|JS©3;«14^iP§14©2ftl|l£©g Wt© AT & 

[0 0 3 9 ] JiIBiE«^S"J. tS^ttMMIlCtt, sir 
K©iE«JS«lM. &St>t*ft&«*4©ffi!tc. «ttffl&& 

[0040] m^tifcmmtc^x. <t^ 

mi *m c $ I »«^ewtttt*4-ea*i«{sj-c ct c 
asugUL-ct*. A^mis (m^xms. »m*yi 

IS. ±tt!Mflfc£) . AXMiS^c i"© if 7 7r-f K5H ; 

^■7^^. 77-^X^77?, 7>7'/7vi'. — 

li*t^i©i«Stt««»; S3. ^y;u. tjus-^ 
a. Sg^ci'^^ilf&Si^bffiifi. **>Ig#y ?A£c 
i'©^14^ ^ ; ^ffc^* >^i'©«^tt^M 

K^b©i*sc»«^y ^ viymmwua.<DMwm^& 

^©^iejit/TefflT-sciAs-c*^. cn^>©^m 

^ ?©W8#!|#cc«£ li^o «mS"J©^»n« 

«Fici~3oms%*i0$L(,»„ *-^y7 7 7 -/ 

[0041] &mit Lxit. &WR> mtiw&wmx. 
x}zs mr i> * y v - c n e> ©s^ 

spy br-;UTJU3-^. j&;1/?k* j^^^jhz 

^r-fe^juzjuu-x. spy txji/^py h\ spy 
tr-;i/fo 'I K>, spyr h7?WPxf ;py 
^{bt'-yf^^. ^''Jifi/X spy7'ob-u>, 

U>-7 - PfU>-i/i>^-4<'J?- (EPDM) . 
XJl/d->>^bEPDM. X^-b>-7'$^x>^A, Tpyy 

^ ;u ^- a x u > - *s + -y- 7 * D y P f u >^a^l* 
(FEP) . fh77WPifU>-^-7WP7 
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;u*;ut xjux-f-juits^(* ( p F A ) . .kofbt'x 

'Jf>-^7J^U^ p f U >*tj££{$ ^ f t f 
- 'J - *pp h 'J 7;l/^-Pi^b>itfi^f*. xT- 
U>-r h-57;M-Dx?u>M^ (E TF Et§] 
US) . tf'J h 'J7)l*vx*lsy (PCTF 

E) . Aoffct-'Jfv-'Of 7;l^07'ot'U>S 

(ECTFE) . ^o{bt'x!jif>-^*-tt7;U*U7- 
7ju^-px^u>^ffi^f*. x?u>-r$",ui/iKxx 

[0 04 2] *|£WtC&H>-C»£ lA>S£«j?'Jtt. #ft??g 

o o-cw±o^';v--c*^. Wjt«. ^'jif 

u>. <j<y fU>, ^';7-h77Waif U> 20 
(PTFE) . #<J&-?ltt'~>J7 : > (PVDF) . 9- 

(FEP) . 9 \~ ^7;U4-Px^b>--->-7JU^- 
PT;l<*M,fcfx;Ux---r;U4t«£t* (PFA) . .Wb 
fcTx'jf^ — ^t7W07'ab , l/>*i^|, 

x5 L U>-7 u h^7JU^-ax5 1 b>Jta^ (ETFE 
«)!§) . iP'JJPOh 9 7JU*PX^U> (PCTF 
E) . &-i{t£~>)7 : >-'<Z/$?)l*uy'a\zl'ls*t 

7'afi/>-f h77Jl*nx?u>itf^ 30 

x^u>- i7PP h 'J7^^"PX^U>itS^ 
(ECTFE) . .^ofbt'xyf^ — 4t7^*B7' 
Dfl/>-fh77^0Xf l/>ttf^, -&-?fbt* 
x'Jf>-n , -7Way^l'k'x;l/x-fjl/-f-h7 

7il/^PX^U>itfi^j*. X^U^-X^JWT^'J U 

tfy^PtUV, PTFE, PVDFrtiptf IS 

*»©»»!:»*. #icps^sn^c^. 1^5011% 

*W£L/<, ^(C2~3 0MJI%»W^LC^ ^JtfitC 40 
[0 04 3 ] 7 *JSStlfc«l«C*a»-C. <b 

©^U7^^'J?-. #5*. 

[0044] ^*>*wwo:. &mRt>'W*i©@ftmft? 
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[0 04 5] tefc. iEffi^>fifB©*«>JKB*J»«*St» 

[004 6] h^flE^«ttOHH<Cfflb»&jfflHt 

6©S£«!>WBl»6*i*. CCt. <Btt.£&#l<!:tt. — 
«EE(C*»WS*&#( 1 2 0 TCftft©ff««ffl£.%fl*U 
*fciii»j*»#Jt«-^lffi«C*5tf 5t»**s 1 2 0'C«± 
©W«BSffll**flc-r4. «*£»»!©«£ LTB, T-fe 
h>. ^JUx^JU-Sr h>, hJUx>, j<ity-)V, x 
fr^-Jk 1-7'n^y-A-, 2-yp/-«>»— jV. 1- 

Bfc&^PfcVk RO'T-fe hxp '))\,&miZ>C£& 

*jfflru. ffiftSfflN. 
ig^<£ffls«. ««Jtrfi»Mi*aii/*»^i«a«i = 0. 

1/99. 9-90/1 0*WJEK. KtC&gtXtt 
0. 1/99. 9~50/50t*D. #(CffJl/<H 
0. 1/99. 9-1 0/9 0T*4„ #2fe3B{t 

*si> r . u& u x m t » s egft&jgjn £ xw^Mn 4 ©#& 

£©£B. 5 0*C£(l*SCiWiU>. IK»$l 
< B. 8 0 'CJy±. #K100 "CfcLh. 2 0 0 'COTT 
*.5C4*»»*u». *«W«:*it»-CB. tttc{B8fe£& 

[0 04 7] *«W©Wfi«:fflC»6tl*iE«S'-* h. R 

JE6CCB, tmtl.-CX9>lsZm, ~vT)\>. TfrS. 
^U^fflCDRffllC^-^O. x-^^r;u. ?$>$>Zl,Ht 

<bl/-CX'r>WXiH, Xyir;U, ^, ^^>. TJU3 x 
•5 A. K*tt<k*©ftetc, i^f>L'^i©IIK:*- 

x,^, 5^5f>ib^C>B^4©a$-ft/c:^©. 
Al -C d^£&£'#ffl<,>6ttS„ ItK. 

^?L©»> IM&ffc IWt»©sR»#itet3&sffl<,»&n«. 
JV»B. 4$(CR£3n«C(.^. l-5 0 0 umCDfeCD*s 
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[004 8] JJIIBft.h'v© fMS&ffl*>6tt$ 

atMKojfcf&^fctt . -s&m^mim^ > <& c £ **-c * 

&£*tf£c<»:#T"£S 0 ^©frXoTkT'U- 

0. 1-1 0 0m/#©jllTC3IS63*l£C<b;Wt?$L 

®fe©*#3Ctcfc9ifc«>e>*T.£#. tf-ffi©^!!©/?^ 
«. K 7 ^&©iiM3n/cfc*rc. iiSt 1 ~2 0 0 0 u 

[004 9] is- h ©Ha»XttJK**tt4 L-ai, — us 

8 0~3 5 0°C©f5B#$?*l<<, *$K:100~250 
"C©&B;W$ Lt>. #*S«. m^±{$V2 0 OOp 

^n?K-c(i-eia-en 5 0 0 P P mttrtcts c tm^t 
fe^-y-W *;H4©.£rjr?g Li*. 
[0050] u-boyuxmi*. -jKtcSffl?*ir^ 

0. 2-3t/cm' rti«*Lt». #U># 30 
-^'UX^T'UXjiJgte, 0. 1-5 Om/^rtWS 
:/UX?SK«. SS-2 0 0°C>W*lA>„ iEffi 
s/- Kc*f-f Sft&v- h t©ita©J±$tt. o. 9- 

1. 49(C. 0. 95-1. 0#W*b 

[0051] -awe. -e©*ga«(c?g 

-#'*-K i^y K i?x.?)li3-#* 
-r, y ^x^*/-***- r . y^v/DtM- 

Jl/, 1, 2-yyh*V'X£> > f h7tKtI77>. 

2-yf;l/f h7fcHD77>, S>y 

K, 1. 3-^+V7>, ^Jl/AT5K, >>y ?Jl/* 

£>. x^ju-ty^-ZA, 'j>ih';ixf;i', h y 
yh^*>, ^=fV7>Sfif|;, xjb*^>. 3 so 
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-y *a>- 2 -^-^ -^-/'j ^y>. 7ob'i/>»-^ 
-h^jgft, r b 5 t K P 7 v >m&W> x?-;Ux-f 
)V. 1. 3 -7'cm>-y\>U r >&£©#7P h>te#t! 
&$£*tf£C ±ie©F^©-«s 

[0 05 2] 'J *'}AiS©7x;J->£ LT«. ffliUf. 
CIO, " . BF, - . PF, - . CF, SO, " . C 
F, CO, " . AsF, " . S b F, " . (CF, SO 
, ) » N" . B,„C 1 (1.2 -^y 

>) i CIO, " , <EitKflSJifiJi£#JUtf >1S^*>. A I 
CI," > CI", Br" , 1 " , t? no* visits® 

cn6©-8*fcwr«w±^i$ffl-r-5c:t»i-c 

[005 3] *^BHr«^S??K(t«. Bttta-sK*- b 
(ffliU*. x^u^-*'*- I- . 7'afl/>*-^ 
- h) &tf/*fctt#W**/--#*-- h (FU«. i?x 
^;i>#-:J<*- k t^y ^;u*7-**- k ^f;n? 

». i^u>*-^- f- 1. -?■©{&«:. 7'afu>^7 
1. 2 -i^y h*->x£>. y^f;U*- 

^JSCC. ^KliltL i CF, SOj . L i C 1 
O, . L i BF, *i 3 OttL i PF S 

&tcWMmw£u,\ -en6©s«»©tfr-tt. l t 
[0054] ctiznmmzmimicmMTz&iz. # 

tciiRSSn*^^. iESr§^lW^ft©WiN©a-f>m?fe© 

0. 2-3tJWJU>. 

[0055] ^j»jgcc«. ,x<Dmtj:®m%mn&3mz 
ti-c^xi>B&\ m»fsmmt, mmmwmmwtmm 

*rfc. Li, N. Li I. Li, Nl, . L 

1, N-Li I - LiOH, Li, SiO, . Li, S 
i O, • L i I • L i OH, x L i , PO, • tl . K , L 
i, S i O, , Li i S i S, , M'JWfc^i'* 

[0056] mtmftnMmtLTu. mz.t,t. ^yx 
atcisfrf-^ b <) ~j?xmwmmx-&z> 0 hk. ^ y 
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[00 5 7 ] ttfl&gCCK. SJ(S^^S5tm#14^^-ri 

>, F 'J I.? fork X 7 tO. F yxi* y-JW7 2 >. 

'J >fi2 F 'J T S F . -tf ft*. + 

yWS>&M. N-ffl^+f/'J^/yiN, N' 1 

x-7-;i/. 310*87 >-*x^ais. ;P';x^u>y;3 
-JU. fo-;l/, 2 - j< F^x^y-jU, A1C 
l, . i»«t»P , ;'5'-«fliri*W©*>'v-. h'jx* io 
U>*X;f>;U7 s K. F y -n\>*>\,*.x? a >. *.rt/sfc 
y >. t})l#~)l,mZft^T 'J-Mt&m. 12-99 
•5>-4©«£ ^Ji^5->>x-f-^S. ^JU* 
XsfvV * F -'175 K44 -7iMMHE:.lU*y>. — Ig 

[0058] mmmz^m&icrztc&ic-^JMav^m 

[0 0 5 9] -b^U-iitUli. ^#%-r^>jgjSS 

H*iffll»6ni. Sfc. 8 0'CfeLt-C?l£CBgl,. ffim 
£*lf &*&S&£f#-oC Lt,>„ iMMKIffilltt^a 

7k 14 6 * 'J -7' U t? U > *j J; V / £ \% ** y x ^ v > ft 

*5fl,>e.h5. 0!Mt«\ 0. Ol^lOMmW^h 

-fe^U £-©/?,&«. — flatC^feffl-fe^U-iKD© 30 

K-e4-i&4>tt*£*>-t£-r6j:i>. 
[0060] *§m<D'mimmx.imT<D<i: scct-rfp 

off. ft^i'u-rntc^jaffl-cts. *-r. sutaoiE 

l>. 3am^E§±*^ib-C. fca-X, ^'^ 

PTCS^ft4*m>6ftS. ££#©« 
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is&Lt:&m?*>ijttmm?z£<±tfvzZo c©4 

«. Li, CO, . L i HCC . N a, CO, . Na 
HCO, . CaCO, . MifCO, Qc£0ftBttttt£fti 

[0 0 6 1 ] te^y- Fffifct. ^Mte^tt^t^fflS-? 5 

£#£fflt>*t 4 «*tf, i*. x-,-5rjl/. 

i?>, •J'pa. -ty:7*-r>. m, tju 5x-5A^ci(D^ 

h . y - k«©*«£m:. &m>um (.«. a^x 

CtAit*?!. Affltt. 7X7tAH5c£© 

[0 062] *WW©#*r^XWftB. <t^*ffl^*i* 
-vt^3>fa-^, any- H/s-yfji/n^f 

#-$y-;k «w77^ys y. M3f-. m^^-y 

x*. h7> 
>-^\ mttx^ «^"tR. s^. y*y-*-F. 

»-F^4'*s*tf6nS. *<Dftim£.mtLX. BW) 

[0063] $^OS?l(Ctel,^tt. ±fB©ft^«*4 

C4*5S?$Ll>. in^, JEffirS^K4 0r, Li, Co 
O,, Li, Mn, O, (CCTO^x^l) 

F. ?§. ^X^4'©JB«*L-Tt,^„ ftS«*44 0r 

y^^A#®. y^^A^fe (l i - a l > , es* 

M^b^S. BMb«l (L iCoVO, . SnO, , Sn 
O. S i O. GeO, . GeO, SnSiO, . SnS 
i ,. 3 A 1 ,. x Bo., Po., O,., ) . (T i S 

SnS, . SnS. GeS, , GeS) tet&Sts 
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? X & £"<WF*1# «r L "C l > £ „ iElsri^S* S (, » tt M® t* 
*4£ <!: 4>(cffll>SS1£ff*fiXW£ ltd. tg^G^ili 
Gt7t?-U>y5 ll*afc£<De£s?lttM£jg£L 
T IS*JWttsi<»J7 vilX-y f r >. *'J:7.ll/* 
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